Humoral factors in very young NZB mice that enhance the maturation of normal B cell precursors. Partial purification and characterization.
Soluble factors that enhance maturation of murine B lineage precursor cells in vitro were partially purified from the serum of very young NZB mice and characterized biochemically and biologically. Activity was initially detected by induction of colony-forming activity and surface immunoglobulin (sIg) on normal sIg- marrow cells as well as responsiveness of a pre-B cell line. Pooled sera from 4- to 5-wk-old NZB mice were initially fractionated on Sephacryl S-300 and Sephadex G-100 superfine columns. Fractions with activity (corresponding to m.w. of 15,000 to 45,000) were pooled and further separated. The activity was eluted as a single peak by hydrophobic (phenyl-Sepharose, with 0.8 M (NH4)2SO4) and lentil lectin affinity chromatography but resolved into three distinct peaks in preparative isoelectric focusing (IEF), with pI values of 3.5, 7.8, and 8.4. The latter two merged into a single peak with a pI value of 8.8 when the sample was further treated with neuraminidase before IEF. These three IEF fractions, each of which were enriched at least 1000-fold in specific activity relative to starting serum, were then characterized. Each was stable at pH 2 but sensitive to trypsin, 10 M urea, and heat treatment (56 degrees C for 1 hr). In nonreduced SDS-poly-acrylamide gel electrophoresis, their mobilities corresponded to m.w. of 17,000 for peak I (pI 3.5), 15,000 for peak II (pI 7.8), and 15,000 for peak III (pI 8.4). Interleukin 1, interleukin 2, interleukin 3, colony-stimulating factor for granulocyte and macrophage progenitors, antiviral, or B cell growth factor type I-like activities were not demonstrable. Peaks II and III, but not peak I, induced Ig secretion of anti-stimulated B cells. Peak I was also less effective than peaks II and III in induction of sIg on an established pre-B cell line. However, all fractions were equally effective in enhancing maturation of normal sIg- B lineage cells. Thus, serum from 4- to 5-wk-old NZB mice contains at least two distinct soluble factors that can enhance the maturation of sIg- B lineage cells in vitro. The biologic and biochemical characteristics of these factors appear to differ from those of previously well-defined cytokines.